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Appendix I 

Water Balance Data 



Column C - Pan Evaporation 
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Column F - Runoff 
Estimating in Rational Formula "C" 

Unimproved Areas 

Condition Extreme Higb 

Slope .32 .24 
Above 30% 10%-30% 

SUrfaCe .14 .10 
permeability bare rock or very Impervious clays, 

thin soil shallow soils 

Vegetation .14 .IO 
None or very Less than 20% 

substantial growth 
sparse covered with 

Surface .I 1 .09 
Smooth soil, slick 

rock, drainage rocks 
flow continuous 

Roughened soil or 

Moderate Low 

.17 .11 
5%-10% 0%-5% 

.07 .05 
Well drained soils Deep sand, 

volcanic ash 

.07 .05 
About 50% 90% covered with 

covered with heavy growth, 
heavy growth deep humus layer 

.07 .05 
Drainage flow Draiiage flow 

interrupted, many arrested, large 
ponds, lakes, lakes, ponds, 

marshes marshes 

Improved Areas 

Surface C 

Roof Sucfaces .90 

Asphalt or concrete pavement, 
patios, driveways, streets, sidewalks 

.35 

Landscaped areas .25 

Gravel walks, roadways .30 

colf-i.tbl 



Column F - Runoff 
Example Calculation for Determining Runoff Coefficient "C" 

Calculation of "C" for Area III 

See following page for "C" descriptions 

Slope, moderate 0.17 

Estimated " C " 

Surface permeability, impervious clays, 
shallow soils 

Vegetation, 90% covered with heavy 
growth 

0.10 

0.05 

. Surface, roughened soil - 0.09 

Total 0.41 

"C" Value for Area I11 estimated at 0.40 

COlf-i.tb1 



Column G - Discharge to East Landfiil Pond from Groundwater Intercept System 

Volume of Groundwater Discharging to the East Landfill Pond 
Via the Groundwater Intercept System 

Groundwater discharge through the perforated drain was estimated from the following 
analytical solution, based on the Dupuit-Forchheimer Assumptions: 

Where: 

Q =  Volumetric flow rate into drain 
K =  Hydraulic conductivity 
h =  Thickness of flow and head potential at the water table 
Wdx = Tangent of the angle the water table makes with the horizontal 

Integration of the above equation results in the following equation: 

Where: 

k, = 
hL = 
L = Distance between k, and 

Thickness of flow and head potential at a distance [L] from the drain 
Thickness of flow and head potential at the drain 

Assumptions: 

1. Dupuit-Forchheimer Assumptions ' 
2. Flow is nearly horizontal 
3. 
4. Isotropic and homogeneous 
5. Steady-state flow conditions 
6. Flow is normal to the drain 

Pressure head distribution along all vertical planes is hydrostatic 

colg.tb1 



Volumetric flow calculations for December 1992 and March 1993 a 
Moatb 

December 1992 

March 1993 

- 
I I I I . I 

Total Q Drriaiag 
K b, bL L Q DL into the ELP 

WdrY) (fi) (fi) (fi) (ft'/day/ft') (fi) (ft'huontb) 

8.46 x 10 '  9.71 2.24 87.5 4.32 x lo5 1,748 2,341 

8.46 x I O Z  9.64 2.20 87.5 4.26 x 10" 1,748 2,308 

Where: 

DL = Length of the drain. The stretch of the d i i  where the north groundwater intercept 
system is failing was subtracted from the total length of the drain. 
Total length of the drain = 2,192 ft 
Length of the drain where the intercept system is failing = 444 ft 
DL = 2,192 ft - 444 ft = 1,748 ft 

ELP East Landfill Pond 
ft feet 

square feet 
e cubic feet 

colgtbl 



Column H - Downward Seepage from East Landfill Pond into Weathered Bedrock 

Vertical Hydraulic Gradient Between the East Landfill Pond 
and Weathered Bedrock Groundwater 

'The vertical hydraulic gradient was calculated as the quotient of the difference between water level elevations divided by the 
vertical distance between the elevation of the center of the screened interval and the top of bedrock elevation. Vertical 
hydraulic eradients were only calculated from observations that were obtained during the same month. Vertical hydraulic 
gradients 8rc dimensionless parameters. 

ELP East Landfill Pond 

Geometric Mean = 0.172 

colh.tbl 



Column I - Landfdl Pond Evaporation 
Example Calculation for Determining Monthly Pond Evaporation 

Pond evaporation = (pan evaporation)(0.7)(pond area) 

Approximate pond area = (2.5 acres)(43,680 ff/acre) = 108,900 fi2 

Calculation of pond evaporation for March 

Pan evaporation = (-3.05 inches)(l food12 inches) = -0.25 feet 
(March) 

March pond evaporation = (-0.25 feet)(0.7)(108,900 ff) 
= 

= 

= -0.15 MG 

(-1 9,375 ff')( 1 gallodo. 1337 fV)( 1 MG/1,000,000 gallom) 

-0.145 MG a -0.15 MG 

Where: 

fe= square feet 
I?= cubic feet 
MG = million gallons 

colf-i.tbl 
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Appendix J 

Data Quality Tables 

c 



KEY TO DATA QUALITY TABLES 

REAL QUAL 
REAL DL 
DUP RESULT 
DUP QUAL 
DUP DL 
RPD 
%R 
%Bias 
N 
N > X% 
Avg 
StDev 

. %CV 
NC 
NA 
MS 
MSD 
SPK 
PCI/L 
UG/L 0 MG/L 

real result laboratory qualifier 
real result detection limit 
duplicate result 
duplicate result laboratory qualifier 
duplicate result detection limit 
relative percent difference 
percent recovery 
percent bias = 100 - %R 
number of RPDs calculated 
number of RPDs or %Biases above QC ciAier 
arithmetic average 
standard deviation 
coefficient of variation = (StDev/Avg) * 100 
not calculated 
not available 
matrix spike 
matrix spike duplicate 
undesignated spike 
picocuries per liter 
micrograms per liter 
milligrams per liter 
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Appendix K 

Box Plots 



KEY TO BOX AND WHISKER PLOTS 

Units of measurement 

- Titles 

OU7 
sw 
LHSU 
UHSU 
T. 
CaC03 
-w 
Ql-f 

QC 

BKGD 
SW097 
SW098 
swo99 
SWlOO 
SITE 
MSS 114 
MSS 203 
ELP 
U p m e n t  
Downgradient 
Landfill 

micrograms per kilogram 
milligrams per kilogram , 

micrograms per liter 
picocuries per liter 
pH unit; measurement of the hydrogen ion activity; = -loglO[H+] 

Operable Unit No. 7 
surface water 
lower hydrostratigraphic unit 
upper hydrostratigraphic unit 
total 
calcium carbonate 
undifferentiated weathered Arapahoe and Laramie Formation 
Rocky Flats Alluvium 
Colluvium 

Site background sample population concentrations 
OU 7 site sample population concentrations from surface water station SW097 
OU 7 site sample papulation concentrations from surface water station SW098 
OU 7 site sample population concentrations from surface water station SWO99 
OU 7 site sample population concentrations from surface water station SWlOO 
OU 7 site sample population concentrations (secliments and surface soils) 
Sample population concentrations from Individual Hazardous Substance Site 114 
Sample population concentrations from Individual Hazardous Substance Site 203 
Sample population concentrations from the East Landfill Pond 
Upgraclent of OU 7 sample population concentrations 
Downgraclent of OU 7 sample population concentrations 
Samples from landfill population concentrations 
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